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ABSTRACT: 

PURPOSE: To provide an image forming device capable of freely forming a 
multicolor image of high quality on the surface or back faces of transfer paper 
or both the sides without providing a means for inverting the transfer paper. 

CONSTITUTION: The image forming device is equipped with a first intermediate 
tra nsfer belt 19 to which a toner image on a photoconductor 9 is transferred, 
and a transfer roller 20a which transfers the toner image on the photoconductor 
9 onto the intermediate transfer belt 1 9. It is further equipped with a second 
intermediate transfer belt 23 which can hold and carry the transfer paper and 
to which the toner image on the first intermediate transfer belt 1 9 is 
transferred, a transfer roller 23a which transfers the toner image on the first 
intermediate transfer belt 19 to the surface of the transfer paper being 
carried by the second intermediate transfer belt 23 or to the surface of the 
belt 23, a transfer charger 23e which transfers the toner image on the belt 23 
to the back faces of the transfer paper being carried by the belt 23, an 
operation part for selecting the side of the transfer paper, onto which the 
image is formed, and a control means for controlling an image formation process 
based on the result of the selection made by the operation part. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to image formation equipments, such as a copying 
machine, facsimile, and a printer, and relates to the image formation equipment equipped with the 
middle imprint object which can imprint the toner image on image support, and an imprint means to 
imprint the toner image on this image support on a middle imprint object, in detail. 
[0002] 

[Description of the Prior Art] Conventionally, as image formation equipment using such a middle 
imprint object, after imprinting and piling up the toner image by which sequential formation is carried 
out, for example on image support and with which colors differ mutually on a middle imprint object one 
by one, the color picture formation equipment collectively imprinted from a middle imprint object to 
imprint material, such as paper, is known. 
[0003] 

[Problem(s) to be Solved by the Invention] When carrying out image formation to both sides of imprint 
material in image formation equipment equipped with the above-mentioned middle imprint object, how 
to set again to a detachable tray or a sheet paper cassette the imprint material discharged out of once 
equipment, the method of attaching reversal and a double-sided tray as an option, etc. can be considered. 
However, by the approach of setting the above-mentioned imprint material to a detachable tray etc. 
again, operability was bad and there was fault of a mistake or a cone for the top and bottom of an image. 
Moreover, when cost was high, the amount of toners on imprint material increases especially at the time 
of full color image formation, imprint material tends to curl and a complicated conveyance path is taken 
by the approach using the above-mentioned reversal and double-sided tray, they are a lifting and a cone 
about the trouble of the jam of imprint material etc. Moreover, when it is going to adopt these 
approaches as full color image formation equipment, in order to use oil with an anchorage device, the 
danger of feeding of the oil contained in the imprint material which once passed the anchorage device, 
and the bad influence to a middle imprint object is high. 

[0004] In addition, as what is image formation equipment equipped with the middle imprint object, and 
forms a multi-colored picture image in both sides of imprint material, without using a reversal means, a 
multicolor toner image is piled up and formed in the front face of image support and a middle imprint 
object from before, and what imprints both this toner image to the imprint material conveyed between 
image support and a middle imprint object is known. However, since the non-contact development 
method which used the one component system developer is adopted in order to pile up a toner image on 
image support with this kind of image formation equipment, there is fault that image quality — the 
repeatability of the image of halftone is bad - is inferior. 

[0005] The place which this invention is made in view of the above trouble, and is made into the 
purpose is offering the image formation equipment which can form a high-definition multi-colored 
picture image in the front face, rear face, or both sides of imprint material free, without establishing the 
reversal means of imprint material. 
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[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of claim 1 It 
is image formation equipment equipped with the 1st middle imprint object which can imprint the toner 
image on image support, and the 1st imprint means which imprints the toner image on this image 
support on the 1st middle imprint object, and imprint material can be conveyed. And the 2nd middle 
imprint object which can imprint the toner image on the 1st middle imprint object, The 2nd imprint 
means which imprints the toner image on the 1st middle imprint object on the front face of the imprint 
material currently conveyed with the 2nd middle imprint object, or the 2nd middle imprint object, The 
3rd imprint means which imprints the toner image on the 2nd middle imprint object at the rear face of 
the imprint material currently conveyed with the 2nd middle imprint object, The image formation mode 
selection means for choosing any one of the surface mode which carries out image formation only to the 
front face of imprint material, the rear-face mode which carries out image formation only to a rear face, 
and the double-sided modes which carry out image formation to the both sides, It is characterized by 
establishing the control means which controls an image formation process based on the selection result 
by this image formation mode selection means. 

[0007] Especially, invention of claim 2 is characterized by constituting so that the firm-bridging section 
between the support rollers of this belt member may carry out a pressure welding to the 1st middle 
imprint object using the belt member which can attach and detach freely to the middle imprint object of 
the above 1st over which two or more support rollers were built as a middle imprint object of the above 
2nd in the image formation equipment of claim 1 . 

[0008] In the image formation equipment of claim 1 which especially invention of claim 3 lays two or 
more toner images formed on the above-mentioned image support on top of the middle imprint object of 
the above 2nd through the middle imprint object of the above 1st, and is imprinted After making it pile 
up two or more of each other's toner images of all on the 1st middle imprint object and imprinting, it is 
characterized by establishing the control means controlled to imprint the toner image on the 1st middle 
imprint object on the 2nd middle imprint object collectively. 

[0009] In the image formation equipment of claim 1 which especially invention of claim 4 lays three or 
more toner images formed on the above-mentioned image support on top of the middle imprint object of 
the above 2nd through the middle imprint object of the above 1st, and is imprinted It is characterized by 
making [ more ] toner coating weight of the toner image on this image support corresponding to the 
lowest layer and the maximum upper layer of the toner image of two or more layers which are piled up 
on the 2nd middle imprint object than the toner image on this image support corresponding to the toner 
image of other interlay ers on the 2nd middle imprint object. 

[0010] Especially invention of claim 5 is set to claim 1 or the image formation equipment of 2. As a 
middle imprint object of the above 1st, the rate of surface specific resistance is 1x107 to lxl012ohms. 
The rate of volume resistivity is 1x108 to lxl014-ohmcm, and it is characterized by using rubber 
material as a middle imprint object of the above 2nd using a resin sheet with the larger rate of volume 
resistivity than the rate of surface specific resistance. 

[001 1] Especially, in claim 1 or the image formation equipment of 2, as the middle imprint object of the 
above 1st, and a middle imprint object of the above 2nd, the rate of surface specific resistance is 1x107 
to lxl012ohms, the rate of volume resistivity is 1x108 to lxl014-ohmcm, and invention of claim 6 is 
characterized by using a resin sheet with the larger rate of volume resistivity than the rate of surface 
specific resistance. 

[0012] Especially, invention of claim 7 is characterized by the electric resistance of the middle imprint 
object of the above 2nd being larger than the middle imprint object of the above 1st in claim 1 or the 
image formation equipment of 2. 

[0013] In the image formation equipment of claim 1 equipped with the anchorage device which 
especially invention of claim 8 makes pass imprint material between the 1st roller of a pair, and the 2nd 
roller, and is established in the toner image on this imprint material It is characterized by having the high 
mold-release characteristic which can be established [ section / of this 1st roller and the 2nd roller / 
surface ] in a multicolor toner image, and surface roughness consisting of the small quality of the 
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materials. Here, the surface roughness on each front face of a roller has desirable 4 micrometers or less 
at the ten JIS average Rz, and especially about 2 micrometers are suitable for it. 
[0014] Especially, invention of claim 9 is characterized by for the 1st roller of the above and the 2nd 
roller of the above being the same components, and the edge strip put side by side on the edge strip and 
this 2nd roller which are put side by side on this 1st roller being the same member in the image 
formation equipment of claim 8. 

[Function] In invention of claim 1, when the surface mode which carries out image formation only to the 
front face of imprint material with an image formation mode selection means is chosen, the toner image 
corresponding to the normal image of a request image is formed in image support. This toner image is 
imprinted by the 1st middle imprint object with the 1st imprint means, and the front face of imprint 
material on which the toner image on the 1st middle imprint object is conveyed with the 2nd middle 
imprint object by the 2nd imprint means imprints. 

[001 5] Moreover, when the rear-face mode which carries out image formation is chosen only as the rear 
face of imprint material by the image formation mode selection means, the toner image corresponding to 
the mirror image of a request image is formed in image support. This toner image is imprinted by the 1st 
middle imprint object with the 1st imprint means, and is further imprinted on the 2nd middle imprint 
object by the 2nd imprint means. And the toner image on the 2nd middle imprint object is imprinted by 
the 3rd imprint means on the imprint material currently conveyed with the 2nd middle imprint object. 
[0016] Moreover, when the double-sided mode which carries out image formation is chosen as both 
sides of imprint material by the image formation mode selection means, the toner image corresponding 
to the mirror image of the request image for rear faces formed in image support is imprinted on the 2nd 
middle imprint object by the 2nd imprint means through the 1st middle imprint object. And the toner 
image corresponding to the normal image of the request image for front faces formed in image support 
is imprinted by the 1st middle imprint object with the 1st imprint means. The toner image imprinted by 
this 1st middle imprint object and the 2nd middle imprint object is imprinted with the 2nd imprint means 
and the 3rd imprint means by the front face and rear face of imprint material which are conveyed with 
the 2nd middle imprint object, respectively. 

[0017] In addition, a monochromatic toner image may be imprinted on the middle imprint object of the 
above 1st, and the 2nd middle imprint object, or a multicolor toner image may be piled up and you may 
imprint to a multilayer. 

[0018] Especially, as compared with the case where the belt member as a middle imprint object of the 
above 2nd carries out the pressure welding of the conventional imprint roller in invention of claim 2 
when the firm-bridging section between the support rollers of a belt member carries out a pressure 
welding to the 1st middle imprint object in the case of the pressure welding to the 1st middle imprint 
object, contact pressure for obtaining uniform contact pressure can be made low. Moreover, it can 
constitute so that straight-line conveyance of the imprint material may be carried out along the front face 
of a belt member. 

[0019] Moreover, after making it pile up two or more of each other's toner images of all on the 1st 
middle imprint object and imprinting in invention of claim 3 especially, the superposition of the toner 
image on the 2nd middle imprint object becomes unnecessary by imprinting the toner image on the 1st 
middle imprint object on the 2nd middle imprint object collectively. 

[0020] In invention of claim 4, especially moreover, the toner coating weight of the toner image on this 
image support corresponding to the lowest layer and the maximum upper layer of the toner image of two 
or more layers which are piled up on the 2nd middle imprint object By making [ more ] it than the toner 
image on this image support corresponding to the toner image of other interlayers on the 2nd middle 
imprint object Even when some toners of the lowest layer remain on the front face of the 1st middle 
imprint object and the 2nd middle imprint object in the case of the imprint of the multilayer toner image 
made to pile up mutually, the concentration and the tint of a multi-colored picture image can be made 
equivalent with the front face and rear face of imprint material. 

[0021] Moreover, in invention of claim 5, it flows into a surrounding ground member, and when the 
rates of surface specific resistance of the middle imprint object of the above 1st are [ lxl07ohms or 
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more and the rate of volume resistivity ] more than lxl08-ohmcm, the imprint charge from an imprint 
means does not have things, and can form required imprint electric field especially. Moreover, when the 
rates of surface specific resistance of the 1st middle imprint object are [ lxl012ohms or less and the rate 
of volume resistivity ] below lxl014-ohmcm, an electric discharge means becomes unnecessary 
[ without the charge in the case of an imprint remaining on the 1st middle imprint object beyond the 
need ]. Moreover, it is hard coming to also generate dielectric breakdown of the 1st middle imprint 
object according to the rate of volume resistivity of the 1st middle imprint object being larger than the 
rate of surface specific resistance. Moreover, superposition of a toner image can be performed with high 
precision by using a resin sheet with small elongation as compared with rubber as 1st middle imprint 
object. 

[0022] Moreover, it is not necessary to establish the approach regulation means of the 2nd middle 
imprint object, and whenever [ over the slip at the time of a drive / allowances ] can be enlarged by 
using rubber material as a middle imprint object of the above 2nd. 

[0023] Moreover, in invention of claim 6, it flows into a surrounding ground member, and when the 
rates of surface specific resistance of the middle imprint object of the above 2nd are [ lxl07ohms or 
more and the rate of volume resistivity ] more than lxl08-ohmcm, the imprint charge from an imprint 
means does not have things, and can form required imprint electric field especially. Moreover, when the 
rates of surface specific resistance of the 2nd middle imprint object are [ lxl012ohms or less and the 
rate of volume resistivity ] below lxl014-ohmcm, an electric discharge means becomes unnecessary 
[ without the charge in the case of an imprint remaining on the 2nd middle imprint object beyond the 
need ]. Moreover, it is hard coming to also generate dielectric breakdown of the 2nd middle imprint 
object according to the rate of volume resistivity of the 2nd middle imprint object being larger than the 
rate of surface specific resistance. Moreover, superposition of a toner image can be performed with high 
precision by using a resin sheet with small elongation as compared with rubber as 2nd middle imprint 
object. 

[0024] Moreover, imprint material can be made especially easy to lose the residual charge of the 1st 
middle imprint object early more in invention of claim 7, according to the electric resistance of the 
middle imprint object of the above 2nd being larger than the middle imprint object of the above 1st, in 
case a toner image is imprinted from the 1st middle imprint object to imprint material, to adsorb the 2nd 
middle imprint object and to separate from the 1st middle imprint object. 

[0025] Even when it has the high mold-release characteristic which can be established [ section / of the 
1st roller and the 2nd roller / surface ] in a multicolor toner image, and surface roughness consists of the 
small quality of the materials and the multicolor toner image is formed in both sides of imprint material 
with the toner with low softening temperature, offset of the toner to each roller can be prevented from 
generating in invention of claim 8. 

[0026] In invention of claim 9, when the 1st roller of the above and the 2nd roller of the above are the 

same components and the edge strip put side by side on the edge strip and this 2nd roller which are put 

side by side on this 1st roller is the same member, 2 sets of rollers and an edge strip can be 

communalized. 

(The following, margin) 

[0027] 

[Example] The example which applied this invention to the color reproducing unit which is image 
formation equipment hereafter is explained. The outline block diagram of the whole color reproducing 
unit which drawing 1 requires for an example, and drawing 2 are the outline block diagrams of the 
principal part of this whole reproducing unit. First, the outline of the color picture reader (henceforth a 
"color scanner") 1 which constitutes this color reproducing unit, and the color picture recording device 
(henceforth a "color printer") 2 is explained using drawing 1 . 

[0028] The above-mentioned color scanner 1 carries out image formation of the image of a manuscript 3 
to the color sensor 7 through the lighting lamp 4, the mirror group 5, and a lens 6, and the color picture 
information on a manuscript is read for every color-separation light of blue (it is called Blue and 
Following B), Green (it is called Green and Following G), and red (it is called Red and Following R), 



http ://www4 . ipdl .ncipi . go.j p/cgi-bin/tran_web_cgi_ej j e 



2/5/06 



JP,08-160703,A [DETAILED DESCRIPTION] 



Page 5 of 12 



and it changes it into an electric picture signal. And color transform processing is performed in the 
image-processing section (with no illustration) based on the color-separation picture signal level of B, 
G, and R which were obtained with this color scanner 1 on the strength, and black (henceforth Bk), 
cyanogen (it is called Cyan and Following C), a Magenta (it is called Magenta and Following M), and 
the color picture data of yellow (it is called Yellow and Following Y) are obtained. 
[0029] In the above-mentioned color printer 2, in the write-in optical unit 8, the color picture data from a 
color scanner 1 are changed into a lightwave signal, the optical writing corresponding to a manuscript 
image is performed, and an electrostatic latent image is formed in the photo conductor 9 as image 
support. This photo conductor 9 rotates counterclockwise like an arrow head. Around it As the photo 
conductor cleaning unit (the electric discharge machine before cleaning is included) 10, the electric 
discharge lamp 1 1, the electrification machine 12, the potential sensor 13, the Bk development counter 
14, the C development counter 15, the M development counter 16, the Y development counter 17, the 
photo sensor 18 for development concentration pattern detection, and 1st middle imprint object The 1st 
middle imprint belt unit which has 1st imprint bias roller 20a as the **** 1 middle imprint belt 19 and 
1st imprint means is arranged. 

[0030] Each above-mentioned development counter consists of a development sleeve (14a, 15a, 16a, 
17a) which the ear of a developer is contacted on the front face of a photo conductor 9, and is rotated in 
order to develop an electrostatic latent image, a development paddle (14b, 15b, 16b, 17b) which rotates 
in order to pump up and agitate a developer, a toner concentration sensor (14c, 15c, 16c, 17c) of a 
developer, etc. 

[003 1] In drawing 2 , the 1st middle imprint belt 19 is laid [ firmly ] across a driving roller 21, 1st 
imprint bias roller 20a, and the follower roller groups 20b and 20c, and drive control is carried out so 
that it may mention later with the drive motor which is not illustrated. Moreover, the disjunction device 
which is not illustrated in which this 1st middle imprint belt 19 is driven possible [ disjunction ] to a 
photo conductor 9 is established. 

[0032] Moreover, the belt cleaning unit 22 is formed in the predetermined location which counters the 
front face of the 1st middle imprint belt 19. This unit 22 consists of brush roller 22a, rubber blade 22b, 
attachment-and-detachment device 22c from a belt, etc. The attachment-and-detachment actuation 
timing of this belt cleaning unit 22 is made to estrange from a belt side until the belt imprint of Y color 
(four amorous glance of last color) image back end section is completed from a print start, and it cleans 
by contacting subsequent predetermined timing to a belt side by attachment-and-detachment device 22c. 
[0033] Moreover, the 2nd middle imprint belt unit equipped with 2nd imprint bias roller 23a as the 2nd 
middle imprint belt 23 as 2nd middle imprint object which can imprint the toner image on the 1st middle 
imprint belt 19, and 2nd imprint means is prepared so that the part which coiled around the driving roller 
21 of the 1st middle imprint belt 19 may be countered, the 2nd middle imprint belt 23 — 2nd imprint bias 
roller 23a, driving roller 23b, and the follower roller 23 — with two or more support rollers, such as c 
and d, it is laid so that even the below-mentioned anchorage device [ section / with the driving roller 21 
of the above-mentioned 1st middle imprint belt 19 / opposite ] 28 can carry out direct conveyance of the 
transfer paper 24. Thus, although the rear face of a transfer paper 24 contacts the 2nd middle imprint belt 
23 with which the toner image is imprinted by the rear face (inferior surface of tongue in drawing) of a 
transfer paper 24 in the image by laying in the ****** case and is imprinted, since it is directly led to an 
anchorage device, without the transfer paper in the condition that the toner image was imprinted by the 
rear face contacting other conveyance members etc., it is established, without disturbing the toner image 
of the rear face of a transfer paper 24. 

[0034] Moreover, each roller is arranged so that the pressure welding of the firm-bridging section 
between 2nd imprint bias roller 23 a of the above-mentioned 2nd middle imprint belt 23 and follower 
roller 23d may be carried out to a driving roller 21 through the 1st middle imprint belt 19. Thus, since it 
constitutes so that the firm-bridging section of the 2nd middle imprint belt 23 may carry out a pressure 
welding to a driving roller 21 through the 1st middle imprint belt 19 at software, what the omission in 
the alphabetic character section prevents an imprint roller for as compared with the case where a 
pressure welding is carried out, through the 1st middle imprint belt 19 with higher contact pressure to a 
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driving roller 21 is made. Moreover, while carrying out straight-line conveyance of the transfer paper in 
the pressure-welding location of the 2nd middle imprint belt 23 Since the effectiveness of adsorbing a 
transfer paper 24 at the 2nd middle imprint belt 23 by specifying the size relation of the electric 
resistance of the 1st middle imprint belt 19 and the 2nd middle imprint belt 23 like the after-mentioned 
is acquired, The separability from the 1st middle imprint belt 19 of a transfer paper does not need to 
become good, and it is not necessary to establish separation auxiliary means, such as an electric 
discharge needle with which separation of a transfer paper is assisted like before. 
[0035] Moreover, imprint charger 23e as 3rd imprint means which imprints the toner image on the 2nd 
middle imprint belt 23 at the rear face of a transfer paper 24 is prepared so that the part which coiled 
around follower roller 23b of the 2nd middle imprint belt 23 by the anchorage device side mentioned 
later may be countered from the upper part. Thus, by imprinting a toner image at the rear face of a 
transfer paper 24 just before an anchorage device, it is lost that the toner image of the rear face of the 
transfer paper 24 once imprinted like [ in the case of imprinting in the middle of the 2nd middle imprint 
belt 23 ] is disturbed by the 2nd middle imprint belt 23. Moreover, belt cleaning unit 23f by the cleaning 
blade is prepared in the part which coiled around follower roller 23 c of the 2nd middle imprint belt 23. 
[0036] As the above-mentioned 1st middle imprint belt 19, a resin sheet with a rate [ the thickness of 
about 150 micrometers and the rate of surface specific resistance of 1x107 to 1x1012 ohms ] which 
made resin ingredients (for example, a polycarbonate, fluororesin, etc.) distribute carbon, and a rate [ of 
volume resistivity / cm ] of 1x108 to lxl014ohms can be used. As for the upper limit of this resistivity, 
an electric discharge means to be set up so that a charge may not remain beyond the need, and to 
discharge residual charge by this becomes unnecessary. Moreover, without an imprint charge flowing 
into a surrounding ground member, the minimum of the above-mentioned resistivity is set up so that 
predetermined imprint electric field may be formed. Moreover, an ingredient with the larger rate of 
surface specific resistance of a resin sheet than the rate of volume resistivity is chosen, and this has 
stopped being able to generate dielectric breakdown easily. 

[0037] Moreover, the above-mentioned resin sheet has little elongation as compared with rubber 
material, when performing superposition of a multicolor toner image which requires high precision 
alignment, it is suitable, but since it is easy to generate belt approach, an approach regulation means is 
needed. Drawing 3 shows the typical approach regulation means, sticks on the edge of the cross 
direction inside the 1st middle imprint belt 19 approach specification-part material 19a which consists of 
rubber material, and regulates it at the edge of the shaft orientations of roller 20b which supports this 
belt 19. 

[0038] Moreover, what gave the fluorine coat 23 1 with a thickness of delta= 10-30 micrometers to the 
surface of base rubber 230, such as urethane with a thickness of t= 0.5-0. 6mm or chloroprene rubber, as 
the above-mentioned 2nd middle imprint belt 23 as shown in the sectional view of drawing 4 (a) can be 
used. The belt using such rubber material is suitable when it is not necessary to pile up two or more 
toner images with high precision as compared with a resin sheet, since elongation is large. Moreover, as 
shown at drawing 4 (b) in the case of rubber material, it is not necessary to make a belt 23 project from 
the edge of low 23b, to regulate the approach of a belt using the resiliency of a belt 23, and to establish a 
special approach regulation means. Furthermore, in the case of rubber material, also whenever [ over the 
slip at the time of a rotation drive / allowances ] is large. Moreover, in the rate of surface specific 
resistance of the base rubber of this belt 23, the rate of surface specific resistance on a fluorine coat is 
1x108 to 1x1013 ohms by about 1x107 to lxl012ohms. By using the belt of such resistivity, there is a 
merit which can aim at reduction of an imprint charge and the cost cut by an electric discharge means 
being unnecessary like the case of the above-mentioned 1st middle imprint belt 19. 
[0039] In addition, when laying two or more toner images by high precision alignment on top of the 2nd 
middle imprint belt 23 one by one, it is desirable to use a resin sheet with small elongation as well as the 
above-mentioned 1st middle imprint belt. In this case, degradation of the surface mold-release 
characteristic of the 2nd middle imprint belt 23 is prevented, and there is also a merit that a life rise can 
be aimed at. Moreover, in order to separate a transfer paper from the 1st middle imprint belt 19 good, it 
is desirable to make the electric resistance of the 2nd middle imprint belt 23 larger than the 1st middle 
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imprint belt 19. 

[0040] The anchorage device 28 equipped with fixing roller 280a of a vertical pair and b as shown in the 
enlarged drawing of drawing 5 is formed in the location where the transfer paper separated from the 
middle imprint unit of the above 2nd is conveyed, each fixing roller 280 - it has a high mold-release 
characteristic on the rodding section of a and b, and the layer (for example, RTV silicone rubber layer) 
of an ingredient with small surface roughness forms - having — the interior of the rodding section — a 
heater 281 — it has a and b. Thus, a good color toner image can be established in both sides of a transfer 
paper, without causing offset of the toner to fixing roller 280a and b, even when the image by the color 
toner with low softening temperature is formed on the transfer paper, in order to improve color 
reproduction nature by having a high mold-release characteristic and constituting the surface section 
from an ingredient surface roughness excelled [ ingredient ] in smooth nature small. In addition, the 
surface roughness of the above-mentioned fixing roller 280a and b has desirable 4 micrometers or less at 
Rz of a ten JIS average, and about 2 more micrometers is suitable for it 

[0041] moreover, the vertical fixing roller 280 — the circumference of a and b — the cleaning member 
282 - a, b, and the oil feed zone material 283 - a, b, and the exfoliation pawl 284 - a, b, and the 
temperature detection member 285 — a, b, and the overtemperature protection member 286 — a, b, etc. 
are prepared. In the anchorage device 28 of this example, while vertical fixing roller 280a and b consist 
of same components, low cost-ization is attained by communalizing the various members prepared on 
each outskirts of a roller. 

[0042] Moreover, the feed roller 25 for feeding paper to a transfer paper 24 to predetermined timing and 
the resist roller 26 are formed in the color printer 2. Moreover, CPU, ROM, RAM, and the system 
control plate that consists of an I/O interface and that is not illustrated are formed as a control means 
which controls an image formation process, and various driving gears, such as a control unit which has a 
mode selection carbon button as an image mode selection means to choose image mode, a belt drive 
motor, a solenoid in the attachment-and-detachment device of a belt, and a development sleeve motor, 
various detection equipments, etc. are connected to this system control plate. 
[0043] Moreover, the transfer paper of various sizes is contained, and from the receipt cassette of the 
size paper specified with the control panel (with no illustration), the transfer paper cassettes 30, 31, 32, 
and 33 take timing, and are fed [ paper ] to them and conveyed in the resist roller 26 direction. Signs 34 
are manual paper feed trays, such as an OHP form and pasteboard. 

[0044] Next, in the case of formation sequence of Bk, C, M, and Y, the toner image formation process 
and imprint process in color picture formation equipment of the above-mentioned configuration are 
explained (however, toner image formation sequence is not limited to this). If copy actuation is started, 
reading of Bk image data will start from timing predetermined with a color scanner 1, and the optical 
writing by laser light and latent-image formation will start to the photo conductor 9 uniformly charged 
with the electrification vessel 12 based on this image data (the electrostatic latent image by Bk image 
data is hereafter called Bk latent image.). It is called C latent image, M latent image, and Y latent image 
about C, M, and Y, respectively. Before a latent-image point arrives at the development location of the 
Bk development counter 14 that development should be made possible from the point of this Bk latent 
image, rotation initiation of the development sleeve 14a is carried out, and Bk latent image is developed 
with Bk toner of negative electrification. And when development actuation of Bk latent-image field is 
continued and the latent-image back end section passes through Bk development location henceforth, it 
changes into a development non-operative condition. This is made to complete at least before C latent- 
image point by the following C image data reaches. 

[0045] And Bk toner image formed in the photo conductor 9 is imprinted on the front face of the 1st 
middle imprint belt 19 by which the uniform drive is carried out with the photo conductor 9 (the toner 
image imprint to a middle imprint belt from a photo conductor 9 is hereafter called "belt imprint"). This 
belt imprint is performed in the condition that the photo conductor 9 and the 1st middle imprint belt 19 
contacted, by impressing predetermined bias voltage (this example forward electrical potential 
difference) to 1st imprint bias roller 20a. 

[0046] Here, although it progresses to the degree of Bk process in a photo conductor 9 side at C process, 
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C image data reading by the color scanner 1 begins from predetermined timing, and C latent-image 
formation is performed in the laser light writing by the image data. The C development counter 15 
carries out rotation initiation of the development sleeve 15a, after previous Bk latent-image back end 
section passed to the development location, and before the tip of C latent image reaches, and it develops 
C latent image with C toner. Henceforth, when the development of C latent-image field is continued and 
the latent-image back end section passes, it changes into a development non-operative condition like the 
case of previous Bk development counter, a mist [ this ] beam — it is made to complete before the 
following M latent-image point reaches In addition, each image data reading, latent-image formation, 
and actuation of development are performed about each process of M and Y as well as the process of 
above-mentioned Bk and C. 

[0047] Thus, sequential alignment is carried out, the toner image of Bk, C, M, and Y which carry out 
sequential formation is imprinted by the photo conductor 9 in a **-side, and the toner image of 4 color 
piles is formed in the 1st middle imprint belt 19. Then, the toner image of 4 color piles on the 1st middle 
imprint belt 19 is carried out -****** in the condition that the 1st middle imprint belt 19 contacted the 
transfer paper 24 or the 2nd middle imprint belt 23, on the front face of a transfer paper 24, or the 2nd 
middle imprint belt 23 by impressing predetermined bias voltage (this example forward electrical 
potential difference) to 2nd imprint bias roller 23a. Here, when the toner image of 4 color piles is carried 
out - ****** on the 2nd middle imprint belt 23, the toner image on the 2nd middle imprint belt 23 is 
further imprinted by imprint discharge of the straight polarity by imprint charger 23 e at the rear face of a 
transfer paper 24. 

[0048] Here, although it is possible to make an electric discharge means unnecessary by making inside 
resistance the 1st middle imprint belt 19 and the 2nd middle imprint belt 23 as mentioned above, it is 
necessary to perform self-electric discharge by dropping the support roller of each belt other than an 
imprint bias roller to a ground. 

[0049] Moreover, although it is also possible to convert the polarity of the toner image on one belt, and 
to carry out a coincidence imprint (for one side to push in and for it to be a mold replica method) by 2nd 
bias imprint roller 23 a when the toner image of like-pole nature is formed on both the middle imprint 
belt 19 and 23 In the case of the configuration of the color picture formation equipment of this example 
The span from the coincidence imprint location to the separation location which a transfer paper 24 
separates from the 2nd middle imprint belt 23 is long, and since the belt potential in this separation 
location is set to abbreviation 0V according to the self-electric discharge effectiveness of a belt 23, 
possibility that imprinting will become poor is high. Moreover, as a charge used for an imprint, it is 
common to use a toner and the charge of reversed polarity, and, as for the pushing mold replica method 
using the so-called toner and the so-called charge of like-pole nature, whenever [ imprint nature 
allowances ] is small. For this reason, the approach using the imprint charge of reversed polarity is 
adopted as the imprint of the toner image from the 2nd middle imprint belt 23 to a transfer paper 24 by 
this example with the polarity of the toner which used imprint charger 23e as 3rd imprint means. 
[0050] Moreover, as for the amount of the toner image on the drawing 6 (a) 2nd middle imprint belt 23 
imprinted at 90% of rates of an imprint, only Bk will be set to 0.9, if the amount of the toner image of 
each color is set to 1 when the toner image of 4 color piles is formed in order of Bk, C, M, and Y on the 
1st middle imprint belt 19 as shown in - (c) for example. If it furthermore imprints on a transfer paper 
24, the amount of the toner image of Y will be shortly set to 0.9. That is, the amount of toners of the 
toner of the lowest layer and the maximum upper layer will decrease as a transfer residue. Then, in this 
example, when forming an image in both sides of a transfer paper 24 so that it may mention later, not 
only the toner of the lowest layer on the 1st middle imprint belt 19 but the toner of the maximum upper 
layer serves as the amount of toners which maintained each color balance by increasing beforehand, and 
can make equivalent the concentration of the copy image of the front face of a transfer paper 24, and a 
rear face, and a tint. In addition, control of the amount of toners in the toner image of each color is easily 
possible at the well-known write-in quantity of light, modification of development bias voltage, etc. 
[005 1] The transfer paper 24 made above .****** in 4 color pile toner image from the 19 or 23rd page 
of a middle imprint belt at either [ at least ] the front face or the rear face is conveyed by the anchorage 
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device 28, carries out melting fixing of the toner image by fixing roller 280a and b which were 
controlled by predetermined temperature, is taken out by the copy tray 29, and obtains a full color copy. 
[0052] In addition, the photo conductor 9 after a belt imprint has a front face cleaned in the photo 
conductor cleaning unit 10 (front [ cleaning ] electric discharge machine 10a, brush roller 10b, rubber 
blade 10c), and is discharged by homogeneity with the electric discharge lamp 11. 
[0053] At the time of a repeat copy, actuation of a color scanner 1 and the image formation to a photo 
conductor 9 progress to Bk (one amorous glance) image process of the 2nd sheet to predetermined 
timing following on Y (four amorous glance) image process of the 1st sheet. Moreover, following on - 
****** process to the transfer paper of 4 color pile images of the 1st sheet, the belt imprint of the Bk 
toner image of the 2nd sheet is made to be carried out by the direction of the 1st middle imprint belt 19 
to the field cleaned in the cleaning unit 22 in the front face. After that, it becomes the same actuation as 
the 1st sheet. 

[0054] Although the above was explanation of the copy mode which obtains 4 color FURUKARA, in 
the case of 3 color copy mode and 2 color copy mode, the same actuation as the above will be performed 
about the part of the specified color and a count. Moreover, in the case of monochrome copy mode, only 
the development counter of the color is changed into a development actuation (********) condition, and 
it performs copy actuation until predetermined number of sheets is completed. 

[0055] Next, the image formation actuation at the time of choosing each image formation mode (surface 
monochrome mode, rear-face monochrome mode, surface multicolor mode, rear-face multicolor mode) 
from a control unit is explained briefly. 

[0056] [Surface monochrome mode] The toner image of a normal image is formed on a photo conductor 
9, by 1st bias imprint roller 23a to which the predetermined imprint electrical potential difference was 
impressed, it imprints on the 1st middle imprint belt 19, and the toner image of a mirror image is 
formed. And the toner image of the mirror image on this 1st middle imprint belt 19 is imprinted by 2nd 
bias imprint roller 23a by which the predetermined imprint electrical potential difference was impressed 
to the front face of the transfer paper 24 which took timing and has been sent from the resist roller 26, 
and the toner image of a normal image is formed. The front face of a transfer paper 24 is fixed to the 
toner image of this normal image with an anchorage device 28 as a final image. In this image formation 
mode, the 2nd middle imprint belt 23 is used as an imprint conveyance belt with which even an 
anchorage device 28 conveys a transfer paper 24, and imprint charger 23 e is controlled to operate as 
non-operative or a separation charger. 

[0057] [Rear-face monochrome mode] The toner image of a mirror image is formed on a photo 
conductor 9, by 1st bias imprint roller 23a to which the predetermined imprint electrical potential 
difference was impressed, it imprints on the 1st middle imprint belt 19, and the toner image of a normal 
image is formed. And by 2nd bias imprint roller 23a by which the toner image of the normal image on 
this 1st middle imprint belt 19 was impressed to the predetermined imprint electrical potential 
difference, it imprints on the 2nd middle imprint belt 23, and the toner image of a mirror image is 
formed. And the toner image of the mirror image on this 2nd middle imprint belt 23 is imprinted by 
imprint charger 23 e by which the predetermined imprint electrical potential difference was impressed to 
the rear face of the transfer paper 24 which took timing and has been sent from the resist roller 26, and 
the toner image of a normal image is formed. The front face of a transfer paper 24 is fixed to the toner 
image of this normal image with an anchorage device 28 as a final image. In this image formation mode, 
it is controlled so that 2nd bias imprint roller 23a operates by non-operativeness or the toner, and like- 
pole nature at the time of the imprint of the toner image to the rear face of a transfer paper 24. 
[0058] [Surface multicolor mode (four colors full color example)] Bk toner image of a normal image is 
formed on a photo conductor 9, by 1st bias imprint roller 23 a to which the predetermined imprint 
electrical potential difference was impressed, it imprints on the 1st middle imprint belt 19, and Bk toner 
image of a mirror image is formed. And the high precision drive of a photo conductor 9 and the 1st 
middle imprint belt 19 is carried out, an imprint and also M toner image, and Y toner image are 
imprinted [ a location ] for a C in all toner image on Bk toner image, and 4 color full color toner image 
of a mirror image is formed on the 1st middle imprint belt 19. 4 color full color toner image of the 
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mirror image on this 1st middle imprint belt 19 is imprinted by 2nd bias imprint roller 23a by which the 
predetermined imprint electrical potential difference was impressed to the front face of the transfer paper 
24 which took timing and has been sent from the resist roller 26, and 4 color full color toner image of a 
normal image is formed. The front face of a transfer paper 24 is fixed to the toner image of this normal 
image with an anchorage device 28 as a final image. In this image formation mode, the 2nd middle 
imprint belt 23 is used as an imprint conveyance belt with which even an anchorage device 28 conveys a 
transfer paper 24, and imprint charger 23e is controlled to operate as non-operative or a separation 
charger. 

[0059] [Rear-face multicolor mode (four colors full color example)] Bk toner image of a mirror image is 
formed on a photo conductor 9, by 1st bias imprint roller 23 a to which the predetermined imprint 
electrical potential difference was impressed, it imprints on the 1st middle imprint belt 19, and Bk toner 
image of a normal image is formed. And the high precision drive of a photo conductor 9 and the 1st 
middle imprint belt 19 is carried out, an imprint and also M toner image, and Y toner image are 
imprinted [ a location ] for a C in all toner image on Bk toner image, and 4 color full color toner image 
of a normal image is formed on the 1st middle imprint belt 19. And by 2nd bias imprint roller 23a by 
which 4 color full color toner image of the normal image on this 1st middle imprint belt 19 was 
impressed to the predetermined imprint electrical potential difference, it imprints on the 2nd middle 
imprint belt 23, and 4 color full color toner image of a mirror image is formed. And 4 color full color 
toner image of the mirror image on this 2nd middle imprint belt 23 is imprinted by imprint charger 23 e 
by which the predetermined imprint electrical potential difference was impressed to the rear face of the 
transfer paper 24 which took timing and has been sent from the resist roller 26, and 4 color full color 
toner image of a normal image is formed. The front face of a transfer paper 24 is fixed to 4 color full 
color toner image of this normal image with an anchorage device 28 as a final image. In this image 
formation mode, it is controlled so that 2nd bias imprint roller 23a operates by non-operativeness or the 
toner, and like-pole nature at the time of the imprint of the toner image to the rear face of a transfer 
paper 24. 

[0060] In addition, when the double-sided mode in which image formation is performed is chosen as 
both sides of a transfer paper 24, an image can be formed in both sides of the front flesh side of a 
transfer paper 24 by not asking the monochrome of a front face and a rear face, and multiple color, but 
constructing the actuation in the four above-mentioned kinds of modes, and carrying out ****** control. 

(The following, margin) 

[0061] As mentioned above, since a contact development method can also be adopted as compared with 
what piles up and forms two or more toner images on a photo conductor 9 according to this example, 
without establishing a reversal means, a higher-definition multi-colored picture image can be formed in 
the front face, rear face, or both sides of a transfer paper 24 free [ a field ]. 

[0062] In addition, as 1st [ in the above-mentioned example ], 2nd, and 3rd imprint means, an imprint 
roller and an imprint charger can be chosen suitably, and can be used. Here, when an imprint charger is 
used as 2nd imprint means, even if it arranges directly under the driving roller 21 of the 1st middle 
imprint belt 19, unlike the case where an imprint roller is used, the contact pressure of the 2nd middle 
imprint belt 23 and the 1st middle imprint belt 19 does not increase. 
[0063] 

[Effect of the Invention] Since according to invention of claim 1 a contact development method is also 
employable unlike what piles up and forms two or more toner images on image support while not 
establishing the reversal means of imprint material, it is effective in the ability to form a higher- 
definition multi-colored picture image in the front face, rear face, or both sides of imprint material free 
[ a field ]. Moreover, it is effective in the ability to obtain the stable imprint nature to both sides of 
imprint material, without establishing the dipole inversion means into which the polarity of a toner 
image is converted on image support. 

[0064] Especially, according to invention of claim 2, when the set-up section between the support rollers 
of a belt member carries out a pressure welding to the 1st middle imprint object in the case of the 
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pressure welding to the 1st middle imprint object, the belt member as a middle imprint object of the 
above 2nd Since contact pressure for obtaining a uniform pressure welding can be made low as 
compared with the case where the pressure welding of the conventional imprint roller is carried out, it is 
effective in the ability to prevent the omission in the alphabetic character section. Moreover, since it can 
constitute so that straight-line conveyance of the imprint material may be carried out along the front face 
of a belt member, there is effectiveness of the ability to make imprint material easy to separate from the 
1st middle imprint object. 

[0065] Moreover, by imprinting the toner image on the 1st middle imprint object on the 2nd middle 
imprint object collectively, after making it pile up two or more of each other's toner images of all on the 
1st middle imprint object and imprinting especially according to invention of claim 3 Since the 
superposition of the toner image on the 2nd middle imprint object becomes unnecessary, the high 
precision drive of the 2nd middle imprint object is made unnecessary, and it is effective in the ability to 
aim at a cost cut. 

[0066] According to invention of claim 4, especially moreover, the toner coating weight of the toner 
image on this image support corresponding to the lowest layer and the maximum upper layer of the 
toner image of two or more layers which are piled up on the 2nd middle imprint object By making 
[ more ] it than the toner image on this image support corresponding to the toner image of other 
interlayers on the 2nd middle imprint object Even when some toners of the lowest layer remain on the 
front face of the 1st middle imprint object and the 2nd middle imprint object in the case of the imprint of 
the multilayer toner image made to pile up mutually, it is effective in the ability to make equivalent the 
concentration and the tint of a multi-colored picture image with the front face and rear face of imprint 
material. 

[0067] Moreover, while being able to form required imprint electric field especially by having set the 
rate of surface specific resistance and the rate of volume resistivity of a middle imprint object of the 
above 1st as the above-mentioned predetermined value according to invention of claim 5, an electric- 
discharge means discharge the charge which remained beyond the need is also unnecessary on the 1st 
middle imprint object, and becomes it, and it is effective in being hard coming to also generate dielectric 
breakdown of the 1st middle imprint object. Moreover, it is effective in the ability to perform 
superposition of a toner image with high precision by using a resin sheet with small elongation as 
compared with rubber as 1st middle imprint object. Moreover, it is not necessary to establish the 
approach regulation means of the 2nd middle imprint object, and is effective in the ability to enlarge 
whenever [ over the slip at the time of a drive / allowances ] by using rubber material as a middle 
imprint object of the above 2nd. 

[0068] Moreover, while being able to form required imprint electric field especially by having set the 
rate of surface specific resistance and the rate of volume resistivity of a middle imprint object of the 
above 2nd as the above-mentioned predetermined value according to invention of claim 6, an electric- 
discharge means discharge the charge which remained beyond the need is also unnecessary on the 2nd 
middle imprint object, and becomes it, and it is effective in being hard coming to also generate dielectric 
breakdown of the 2nd middle imprint object. Moreover, while being able to perform superposition of a 
toner image with high precision by using a resin sheet with elongation smaller than rubber material as 
2nd middle imprint object, degradation of a surface mold-release characteristic is prevented and it is 
effective in the ability to aim at the rise of a life. 

[0069] According to invention of claim 7, especially according to moreover, the electric resistance of the 
middle imprint object of the above 2nd being larger than the middle imprint object of the above 1st 
Since imprint material can be made easy to lose the residual charge of the 1st middle imprint object 
early more, to adsorb the 2nd middle imprint object and to separate from the 1st middle imprint object, 
in case a toner image is imprinted from the 1st middle imprint object to imprint material It is effective in 
not establishing a means to assist separation from the 1st middle imprint object of imprint material. 
[0070] When it has the high mold-release characteristic which can be established [ section / of the 1st 
roller and the 2nd roller / surface ] in a multicolor toner image according to invention of claim 8 and 
surface roughness consists of the small quality of the materials Even when the multicolor toner image is 
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formed in both sides of imprint material with the toner with low softening temperature, offset of the 
toner to each roller can be prevented from generating, and it is effective in the ability to form the multi- 
colored picture image to which both sides of imprint material were fixed good. 
[0071] According to invention of claim 9, when the 1st roller of the above and the 2nd roller of the 
above are the same components and the edge strip put side by side on the edge strip and this 2nd roller 
which are put side by side on this 1st roller is the same member, 2 sets of rollers and an edge strip can be 
communalized, management of these rollers and an edge strip becomes easy, and it is effective in the 
ability to aim at reduction of cost. 



[Translation done.] 
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